In the first paper, the procedures are developed to compute tree volume equations from field measurements taken with a Barr and Stroud optical dendro~eter. The computer programs used to perform all of the calculations are briefly described. ' The volume 'eq uatio ns developed forJyoung growth Sierra redwood are also reported, together with a discussion of the validity of these
INTRODUCTION
THE SIERRA REDWOODS at one time may have covered much of the Western world. Today, their natural range is lim ited to an area extending some 325 miles from the most northerly grove, on the Middle Fork of the American River in Placer County, to the southern-most grove along Deer Creek in Tulare County, just north of the Kern County boundary. These groves are all located along the western slope of the Sierra Nevada at elevations ranging from ap proximately 3,000 to 8,500 feet, their optimum range being between 5,500 and 7,000 feet (California State Park Com mission, 1952) .
Of the estimated 35,607 acres of Sierra redwood stands, approximately 63 per cent are still in a virgin condi tion. Some 21 per cent were logged prior to 1910, and an additional 7 per cent between 1910 and 1965. The re maining 9 per cent of the stands have had pine and fir removed but not the Sierra redwood. Generally speaking, the 28 per cent of the stands in which the Sierra redwoods have been logged now have most of the young-growth trees. 3 Although much of the second-growth Sierra redwood is on land where the species is protected from cutting, its rapid growth and physical properties make it a prime choice as reforestation stock on areas that are not so protected.
Beechel ( While one should not be too hasty in drawing conclusions from this single one-acre plot (which Beechel claims is not fully stocked) it does indicate a promising growth potential for this species.
A recent study by Cockrell, et al. (1971) indicates that second-growth Sierra redwood can be used for light construction, being "slightly heavier and stronger than second-growth coast redwood and decidely heavier and stronger than most of the wood of old growth (Sierra redwood) tested." In the same study it was found that the fiber lengths of second-growth Sierra red wood average from "4 to 4.5 mm which 1 Submitted for publication January 8,1971 . 2 Sequoia gigantea is also known as bigtree or giant sequoia. The term Sierra redwood is used here because it is the name used by the California Legislature in making Sierra redwood and coast redwood California's state trees.
3 Personal communication from Dean F. Schlobohm, California Division of Forestry. (NUMBER OF TREES   5  7  11  10  13  20  12  17  12  17   32  34  36  38  40 TABLE IB   NUMBER OF SAMPLE TREES   GROSS BOARD-FOOT VOLUME TABLE FOR 14  16  18  20  22  24  26  28  30  32  34  36  38  40  42  44  46  48  50 is slightly higher than the average fiber length for conifers." Thus Sierra red wood promises to make acceptable pulp. The objective of this paper is to pre sent the cubic foot and board foot volThe tree measurement information for this study was obtained during the summer of 1969 from standing trees using the University's Model FP-12 Barr and Stroud optical dendrometer. Most of the field measurements were made by Malcom Gibson, a U.C. forestry student working as a summer employee of the California Division of Forestry (CDF) at Mountain Home State Forest.
Mountain Home State Forest is lo cated toward the southern end of the Sierra redwood belt at elevations be tween 4,800 and 7,800 feet. Climatic conditions are typical of the southern Sierras and the precipitation ranges from 40 to 60 inches with a large por tion in the form of snow. The summers are dry and hot.
A total of 195 trees were randomly selected within the range of tree di ameters from 12 to 60 inches. Table 1 gives the range of tree heights sampled for each diameter class. Even though the same basic data were used for both the cubic foot and board foot tables, the difference between the total and mer chantable heights gives a somewhat dif ferent breakdown for table 1A and IB. Young growth trees larger than 60 inches in DBH were not considered and, for this reason, extrapolation of the present tables is not advised.
Most of the sample trees were located on granite-derived soils (Shaver series) of depths of 4 feet or more. The heights of sample trees indicated a site quality of II or better (Dunning, 1942 Tables   TABLE 2C   GROSS BOARD-FOOT VOLUME FOR 
